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INSTRUCTIONS
(to be read aloud to class by supervisor or proctor)

Your answer sheet will be graded by machine. Please read and follow carefully the
instructions printed on the sheet. Check to insure that your six-digit student number
has been recorded correctly. Do not make calculations on the answer sheet.

Do as many problems as you can in the 100 minutes allowed. When the proctor
requests you to stop, please cease to work immediately and turn in your answer
sheet.

Essentially all of the problems require some figuring. Do not be hasty in your judg-
ments. For each problem you should work out ideas on scratch paper before selecting
the answer.

The 40 problems of this examination are intended to sample many of the topics in the
secondary mathematics curriculum. You may be unfamiliar with some of the topics
covered. You may skip over these and return to them later if you have time. Usually
a score of about 20 or more will allow you to become a finalist and write the second
exam.

In each of the questions, five different possible responses are proposed. In some
cases the fifth alternative is listed '"(e) none of these." In such cases if you believe
none of the first four alternatives to be correct, mark E,

Your score on the test will be the number correct. You are advised to guess an
answer in those cases where you cannot determine the right answer or are able to
eliminate some of the alternatives as impossible.

The person supervising this test is not permitted to explain to you the meaning of

any question, so do not request your supervisor to break the rules of the competition.
The use of books, tables, slide rules, or electronic calculators is prohibited. If you
have questions concerning the instructions, ask them now.
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. 1 1 .
Given that f(x) = 1 - 3 then f ( 1) Is

1 x-1 -1
(a 1- T () TSI (c) §+1 ; (d -x ; (e) none of these

The progression a1, 49 «++s 3p, ... is geometric with positive terms and as = 4aj.

Then the sum of the first five terms is
(@ 523 5 () 1023 ;5 (@ (T+2¥3)ap 5 (D) (3+7VZ)ay ;

(e) none of these

The equation x2 + bx + ¢ has -2 for the sum of its roots and -24 for their product.
The b + ¢ equals

(a) =22 ; (o) -19 ; (c) 13 ; (d)y 26 ; (e) none of these

Two: spheres of unequal radii have a common center. If each radius is increased
by 10% then the volume between the spheres is increased by

(a) 10% ; b)) 20% ; (c) 33.1%; (d 100% ; (e) none of these

If "p!" people working "h"" hours a day for '"d" days produce abc articles, how
many articles will "a" people working 'b" hours a day produce in "¢ days?

. fp_sz . gabcz dy abc . phd
(a’) phd H (b) abC b ( ) phd H ( ) phd ’ (e) abc

Let x if xis even and = x+1 if xis odd. Given that =

then x - y can only be

() 0; (b) -1 or 0; (¢) Oor1; (d) -1, Oor 1; ey -2, -1, 0, Lor 2




10.

11,

12,

13.

Given the sequence aj = 1, ag=2and a,= a, 1 -a -9 for all n > 2, then the
sum of the first 100 terms is

(ay -1; by 4; () 2; (@ 1; (e 3

In the diagram, M is the midpoint of P Q
AB and P and Q are distinct points

on a line L parallel to the line containing
AB. The ratio of the area of triangle
APB to the area of triangle AQM is

—>
A M B

@ 2 ; (b) 4; (c) —;— ; (d) insufficient information; (e) none of these

The three sides of a triangle are 2, 3, and 4. The cosine of the greatest angle of
the triangle is

@i oI, 9t g i@ %

U]

The trigonometric expression 2 cos2 ( l_;-_g ) 1is identical to

(@ L+cos (1+8); () cos(L+0)~-1; (¢ 1l-cos(l+9)

(d) cos?2 (1 +90); (e) none of these

Twenty distinct points are on a line. The number of distinct nonadjacent pairs of these
points is

(a) 171 ; (by 181 ; (c) 190 ; (d) 200 ; (e) none of these

The number of irrational roots for x4 - 6x2 + 8 ig

(@ 0; by 1; () 2; (d 3; (e) 4

I remarked, "Brothers and sisters I have none, but that man's father is my father's
son."  That man is my

(a) father ; (b) son; (c) grandson; (d) grandfather ; (e) cousin




14,

15.

16.

17.

18.

19.

20.

21.

One of the factors of 1 + x+x2+x3+x4+x5-x6—x7—x8-x9is

(a 1+x +x2; b 1+x x4 50 ; () 1+x; d 1 +x2 (e) none of these

A payroll is prepared by two computers in 6 hours. The faster computer can do the
job by itself in 10 hours. In what time can the slower computer do the job?

(a) 12 hours; (b) 20 hours; (c) 15 hours; (d) 16 hours; (e) none of these

What values of x satisfy the inequality _l.X_Zgﬁl_' > 0?

(a) all x#0; o) all x> 0; () allx <0; (d no valueof x; (e) none of these

If a, b, and c are nonzero real numbers then the range of

a b C abc .
f(a’b,c): 'a| + [b " + Ic' + labcl 1s

@ {-4,0,4}; () {4} ; (c) all integers; (d) {0} ; (e) none of these
¥, G, and H are the tﬂree angles in a right triangle. Which of the following is
always equal to sin2 F + sin2 G + sin2 H?

(a) 2 sin2 G; (o) 2tan Gtan H ; (©) 2(sin2 F + sin? H)y; (d 2 (e) none of these

The graph of y2 = ll*le
(a) is a hyperbola; (H) is a circle; (c) consists of a hyperbola and a circle;

(d) consists of a hyperbola and part of a circle; (e) none of these

If A repriesents the coﬁnplement of set A then (AlJ (B N A)) is the same as
@ AUB; () ANB; () ANB; (4 ANB; (¢) AU (BN A)

AB is the diameter of a circle with radius 5 and
PQ is perpendicular to AB at Q. If AQ =2 then
PB equals ‘
A

P
(@ 8; () 9; () 3Vi0 (@ 4V5; \Q/

(e) none of these

B




22,

23,

24,

25.

26.

27.

28.

The geometric mean Of positive real numbers x and y is G = VYXy and their
arithmetic meanis A = (x + y)/2. Ifx =Yy and A =5and G = 3 then (x, y) is

@ 95  b) (Y15, 4); (© @15 (& 82 ; (o) (1,9
The medians AD, BE #nd CF of an equilateral triangle ABC meet at point M. The
midpoint of BD is X. [f the area of triangle ABC is r times the area of triangle
MBX, then r is

|
(@ 12 ; (o) 8; (c) 16 ; (d) 9; (e) 24
A square of maximum Lsize is cut from a circular plate of radius R and then a
circle of maximum sizb is cut from this square. The percentage of material

wasted is

(@  47/25;  (b) TR2/200; (c) 50; (@ 50/Y2 ; () none of these

Iflogig A+ logy A = 4,5, then A is

(a) 4; (b) 16 ;. (c) 64 ; (d) 256; (e) none of these

x+1 X .
+ is the same as

The expression

P x+1
1 1 x2 +x+1 1
. _—_— 1 _ .. d ——="- . =
(a) 2x +1 (b) x2+x (C) < X 3 () X2+X ’ (e)X +X+1

Let N(S) bee the number «jof elements in set S. Let A - B be the set of elements in
set A but not in set B. If N(B) = 20, N(AN B) =7 and N(A U B) =55 then N(A - B) is

(a) 13; by 27; (c) 34 ; (d) 48 ; (e) none of these

Ifa-b="7and ab =60 then vV a2+ b2 is

(a) 13; .(b) V71 (c) V74 @ Viz9 (e) none of these




29'

30.

31.

32.

33.

34.

In triangle ABC the inscribed circle is
tangent to the sides at A', B!, and C'.
Then in triangle A'BIC!
(a) exactly 2 angles are acute
(b)  all angles are acute

(c) one angle is exactly 90°.
(d) two angles are equal B At
(e)  all three angles are equal

I y=1 +% /36 - (x - 2)2 then the maximum for y is

@ 2; (b) 3 (© 5 d -1; (&) 4

In the diagram, anglés BAD and BDC are
equal, The perimeter of ABCD is B

(a) 89/4; (b) 571’/2; (¢) 30; 5

@ 40 ; (©) 49/2 10 c

log,5
a

If = at/125 tﬁen a is

(8 5; (o) 25?; (c) 125; (d) 50r125; (¢) 5or 25

1 1 1, 1 1
22 -1 32-1 42 - 1 52 -1

The sum

| 1
@ oE; o, o, ¢!

A point P inside an equilateral triangle ABC, of side length 2, is at distances
X, ¥, and z from sides BC, AC and AB respectively. The sum x +y + z is always

(a) between 0 and 1 , (b) between 2 and 4 ; (c) V3

d) rational ; | e) none of these
( | (e)




30.

36.

37.

38.

39.

40.

If loggy 289 = A and logy 17 =B then B/A is

(a) 16

When 1021

(@ 83

&

is divide

(b)

8 ; (c) 34 ; (d) 256 ; (e) 3

d by 1002, the remainder is

42 ; (c) 874 ; B (d) 998 ; (e) none of these

An isoceles trapezoid has bases of length a and b with a< b. The line joining the

midpoints of the two

equal legs divides the interior of the trapezoid into areas

Ay and/Ap withA; < Ay . Then the ratio A/A, is

2a 3a +b 2b b + 2a
@aTb ; ®) b ra ; © a5p ; @ 259 ; (e) none of these
xx.

If x =2 and x > (, then x must be

2 14
@ 2° ; ®) V2725 (o) logge; (&) log,2 ; (e) V2
If p and|q are integers and . 818181 ... = p/d, then pq could equal
(@ 99 (by |91 ; (¢) 297; (d) 8100 ; (e) none of these
The number WE+2 + 175 - 2 is equal to

Y 1/5 +1

@ Y2+1; b) v2 (€) V5 ;- @ v5+1; (e) V2 +V5
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